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CULXM5 

1. A quality control method fox a spectrophotometer , 

comprising the 3teps of; 

determining with the spectrophotometer an absorp- 
tion spectrum 2W(X> of a fluid 

sample containing a d ye selected from such dyes 
which provide the quality control sample with an 
absorption spectrum with a significant absorbance 
peak showing a steep flank, and 

determining a wavelength shift AX between the ab- 
sorption spectrum of the' actually measured 
qualxty control sample and a reference absorption 
spectrum Ac (X) of a reference quality control sam l 
Pie containing the dye stored in a memory of the 
spectrophotometer. 

. A method according to claim 1, wherein the wave- 
length shift AX is determined from and a 
predetermined mathematical parameter stored in the 
memory of the spectrophotometer. 

• A method according to claim 2 r wherein the mathe- 
matical parameter is a coefficient vector . C„ (X) 
and wherein the wavelength shift AX i s determined 
from C W (X} • ^(X) . 

A method according to claim 3, wherein the vector 
C^X) fulfils the equation 



A method according to claim 4, wherein C^(X) has 
been determined from a Taylor series of the refer- 
ence absorption spectrum Ao (a) . 

A method according to claim 5, wherein C^(X) has 
been determined from a combination of the refer- 
ence absorption spectrum Ao(X) and a first deriva- 
tive A*,' (X) of said reference absorption spectrum. 

A method according to any of the preceding^^iraas 
I*-4y wherein the wavelength shift AX is determined 
after normalisation of the determined spectrum 
with an estimate of the concentration of the 

dye . 

A method according to any of the preceding ^£iL>. 

wherein the quality control sample has an as- 
signed wavelength shift AX qe , which method further 
comprises the step of comparing AX with AX qc . 

raet hod according to any of the preceding «te*jas. 
1— S, wherein the quality control sample *has a 
known dye concentration Cqe and the dye comprises 
a first and a second component, the method further 
comprising the steps of 

calculating parameters si and s 2 from 

si = C a (X)« A.fX) 

S2 - C 2 (X)« Aa(X) 

in which d(X) and C 2 {X) are predetermined vectors 
previously stored in the memory of the spectropho- 
tometer,, and 
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calculating an estimated concentration c 6S - of the 
dye from 

Cest = a Si + b S2 

in which a and b are predetermined constants pre- 
viously stored in the memory of the spectropho- 
tometer. 

A method according to claim 9, further comprising 
the step of comparing c e8 t with c qe . 

A method according to ^affla-s^AO . further com- 
prising the step of calculating a variable Q esc = 

A method according to^aa^ waf^cla ^ms _ wherein 

the quality control sample has an assigned value 
of Qqc = sz/sj., which method further comprises the 
step of comparing Q esc with Q qe .. 

A method according to ^roy .. Q l f -., t ^~^^<sedarf^ej»aafias 
wherein the spectrophotometer is' an oxime- 
ter. 

A method according to claim 13, wherein spectra 
are measured in the wavelength range from 400 to 
800 nm. 

A method according to j^^^l ^ r ,n ^ further 
comprising the step of determining estimated er- 
rors in blood parameter values reported by the ox- 
imeter caused by the wavelength shift AX, option- 
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ally corrected by the assigned wavelength shift 
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" lo. A method according to *~h p 
5 «-i5* further comprising the step of determining 

estimated errors in blood parameter values re- 
ported by the oximeter caused by a difference be- 
tween c es t and c qe . 

17. a method according to^a- n i y ™uiC-.» 4* Ka-^< g^^ 
^ further comprising the step of determining 

estimated errors in blood parameter values re- 
ported by the oximeter caused by a difference be- 
tween Qe St and Q qc . 

<k 18. A method according to of ths^rece^y !S-S iai a!9 

^ further, comprising the steps of: 
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determining a first reference absorption spectrum 
Aoi(X) of a reference sample containing a dye in a 
first concentration with a reference spectropho- 
tometer, 

determining a first derivative Aoj.' IX) of the 
first reference spectrum, and 



determining from at least the first reference 
spectrum Aoi (X) and the first derivative a^' (X) a 
mathematical parameter from which a wavelength 
30 shift AX of the spectrophotometer can be deter- 

mined, and 
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storing the mathematical parameter in a memory of 
the spectrophotometer. 
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A method according to claim 18, wherein the step 
of determining the mathematical parameter com- 
prises the steps of 

calculating a set of calibration vectors B±(X) ac- 
cording to 

Bi(X) = SiAcua) -r Si^Ao! 1 (X) 

in which i = 1, 2,,.., N (N>1) and s d and s i3 are 
constants .of selected values, 

determining a coefficient vector C^[X) constitut- 
ing the mathematical parameter so that each set of 
corresponding values s i3 , Bi satisfies: 

s±3 = C^(X)# B±(X), i = 1,2,... r N 

A method according to claim 18, wherein the dye 
comprises a first component and a second compo- 
nent, and farther comprising the step of determin- 
ing a second reference spectrum Ao 2 {X) of a second 
reference sample containing the dye in a second 
concentration with the reference spectrophotome- 
ter, and wherein the step of determining a mathe- 
matical parameter comprises the steps of 

calculating a set of vectors B t (X) from 

Bi(X) = sii + s i2 Jka(^) + sisAo' (X) 

in which JLi (X) and A 2 (l) are derived from the 
first and second reference spectra Aci(3L), Aq 2 (X) 
and represent spectral information about the first 
and second components, respectively, and 
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i™lf2/../N/ and Sn, Si2 and Si 3 are constants of 
selected values, 

determining a vector C^fX) constituting the 
mathematical parameter so that 

s i3 = C^(k) • B±(X) 

A spectrophotometer comprising a processor that is : 
adapted to determine the wavelength shift AX be- 
tween an absorption spectrum A,n(X) determined with, 
the spectrophotometer on a fluid quality control 
sample containing a dye selected from such dyes 
which provide the quality control sample with an 
absorption spectrum with a significant absorbance 
peak showing a steep flank and a reference absorp- 
tion spectrum Ac (X) of a reference quality control 
sample containing the dye, stored m the memory of 
the spectrophotometer. 

A spectrophotometer according to claim 21, wherein 
the wavelength shift AX is determined from A^X) 
and a predetermined mathematical parameter stored 
in the memory of the spectrophotometer. 

A spectrophotometer according to claim 22 , wherein 
the mathematical parameter is a coefficient vec- 
tor C^X) and wherein the wavelength shift AX is 
determined from C^(X) • A»(X) . 

A spectrophotometer according to claim 23 , wherein 
the vector C^fX) fulfils the equation 



AX = C^(X) • A^X) 
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25. A spectrophotometer according to claim 24, wherein 
Cj^(X) has been determined from a Taylor series of 
the reference absorption spectrum Ac ik) . 

26. A spectrophotometer according to claim 25, wherein 
C^(A.) has been determined from a combination of 
the reference absorption spectrum Ao(Jt) and a 
first derivative Ao'd) of said reference absorp- 
tion spectrum. 

21. A spectrophotometer according to ao y ' uf- j^p p ,r^_ 
■fiedAi»g» ofra df mfl "H a fr wherein the wavelength shifr 

AA. is determined after normalisation of the deter- 
mined spectrum. A^'X) with an estimate of the con- 
!5 centration of the dye. 

^8. A spectrophotometer according to ^^^f-^mth o- p xcu 
Ok i-c^fdi^q ■ ..fi,! ^A^s^&A^aB , wherein th^ quality control 
sample has an assigned wavelength shift AX qc , and 
20 wherein the processor is adapted to compare Ak 

with Ak qc . 

29. A spectrophotometer according to •a^^Q-f^t4ie»^&e^- 
^ * ge ^ ^6 ^ £2i aJ>^^ wherein the quality control 

25 Sample has a known dye concentration c^ and the 

dye comprises a first and a second component, and 
wherein the processor is adapted to 
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calculate parameters s 2 and s 2 from 
3i - Ci(X)» A*{X) 
S 2 = C 2 (k)m 
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in which and C 2 (X) are predetermined vectors 

previously stored in the memory of the spectropho- 
tometer,, and 

calculate an estimated concentration c est of the 
dye from 

c Mt " a Si + b sj 

in which a and b are . predetermined constants pre- 
viously stored in the memory of the spectrooho- 
tometer. 

A spectrophotometer according to claim 29, wherein 
the processor ia further adapted to compare c est 
with c qc . 

spectrophotometer according to w»9», 
wherein the processor is further tdapted to calcu^ 
late a variable Q esc = s 2 / Sl . 

A spectrophotometer according to e^-^-e^^s^a^ 
3*, wherein the quality control sample has an as- 
signed value of Q ?c - S2 / Sl and wherein the proces . 
sor is further adapted to compare Q.« with Q qc . 

S pectr ° paotom eter according to 
•QfilBg-sla'iiNA -2*-3C which is an oximeter. 

A spectrophotometer according to claim 33, wherein 
spectra are measured in the wavelength range from 
400 to BOO run. 

spectrophotometer according to 3? nr 31 

wherein the processor is adapted*to determine es- 
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timated errors in blood parameter values reported 

^-r^^ 60 ^ 0 ^^ 0 ^^ CaUSSd by wavelength 
sha.r AX, optionally corrected by the assigned 

= iAiVq C . 

* 36. A spectrophotometer according ^i^S^^tf-trf^-*^ 

^Srii ^ ai ..r,]^ ri , m - i ^3©- a ^ / W h sr ein the processor is fur- 
ther adapted to determine estimated errors in 
blood parameter values reported by the spectropho- 
tometer caused by a difference between c„/ and 

Cq C , 

A spectrophotometer according tQ C ^ho 
.nerilng.rla^s-^s^^ wherein the processor is fur- 
ther adapted to determine estimated errors in 
blood parameter values reported by the spectrcho- 
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tometer caused by a difference between 
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Qest and 



• ^ nftrn n^— r.l.r»a,ma m«^j f or the determination of a 
concentration c y of a component y of a sample and 
wherein the memory further comprises 

at least one vector ^ (M representing spectral 
information of an interfering component in the 
sample at a concentration c« £ , and 

wherein^ Predet6 ^ lned ~*°* K „ t( X), and 



the processor is further adapted to 

calculate the concentration '• 
35 «^-acion o^t of the interfering 

J=l component according to 
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o±at Ab(X) , and 

if Cist is greater than * predetermined threshold 
value, calculate a modified absorbance spec- 

trum Aoad(^) according to 

CO * (>-} - — (k), and 

determine c y from the modified spectrum. A mTf 1 (3L) ac- 
cording to 

where K^(X) is a predetermined vector and whereby 
the effect of interfering components on determined 
concentrations c y is minimised. 

A spectrophotometer according to claim 38 r wherein 
the interfering component is fetal hemoglobin. 

A spectrophotometer according txt—B&3rT3£ mm &&-&&&- 
m ^^^&S^s5f&&^a^&r^& further comprising a spectral 
lamp for emission of light with at least one spec- 
tral line, and a processor/ including a memory, 
that is adapted to determine the wavelength of the 
at least one spectral line and to compare the de- 
termined wavelength of said at least one spectral 
line with the assigned wavelength from an initial 
calibration procedure of said spectral line stored 
in the memory of the spectrophotometer , calculate 
a wavelength shift, and compensate the determined 
absorption spectrum of said sample for said vave- 
1 ngth shift • 
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41. A spectrophotometer according to claim 40, which 
is an oximeter, and wherein the spectral lamp 

emits liohfc wH f h at- 1 a+- <-.!->«. -i -i j _ . 

•» — — — — — — — u^wwn ai. -i— lij-c j 1 1 uxie 

wavelength range 460-S70 nm, and said oximeter is 
further provided with at least two photodiodes 
each of which concert the emitted light from the 
spectral lamp, into a current substantially propor- 
tional to the light intensity which strikes the 
pho.todiode f and wherein the processor of said ox- 
imeter calculates the ratio F neea between the two 
photodiode currents. 

42. A spectrophotometer according to claim 41, wherein 
said spectral lamp is a neon lamp which is acti- 
vated when the temperature of the spectrometer de- 
viates more than a critical temperature differ- 
ence, such as more than about 0.2-0.5*C from the 
previous F TOO n measurement . 
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